The ability of the liver to form glucuronides was measured in 10 patients with infectious hepatitis. One test was done at the onset and another about four weeks later after the clinical symptoms had disappeared. N-acetyl-p-aminophenol (N.A.P.A.) 
Studies of the directly reacting bile pigments either by reversed phase column chromatography (Billing, 1955a) or by partition between different solvents (Schachter, 1959) ; Eberlein, 1960) have given some indications of a disturbance of glucuronide formation in hepatitis. In the initial stages of viral hepatitis, apart from free bilirubin, pigment II, which is identical with bilirubin diglucuronide (Billing, Cole, and Lathe, 1957) , is often present in the serum in increased amounts. As hepatic cells progressively degenerate, the less polar pigment I (bilirubin monoglucuronide) almost always forms the major bile pigment component (Billing 1955b; Bollman, 1959) .
Studies by Bollman (1957) in hepatectomized dogs or after poisoning the liver of experimental animals by carbon tetrachloride showed that bilirubin monoglucuronide can be formed outside the liver, but bilirubin diglucuronide is formed only in the liver. The increased amounts of pigment I in cases of hepatitis, therefore, suggest the presence of a secondary disturbance in the liver, so that the conjugation of bilirubin with glucuronic acid or the conversion of bilirubin monoglucuronide to the diglucuronide is incomplete (Billing and Lathe, 1958) . Other trans-formation reactions, for instance, the conjugation of benzoic acid with glycine to form hippuric acid, are also decreased in hepatitis. It seemed justified therefore to explore further the possibility of a disturbance in glucuronide formation during hepatitis in a more direct way than is possible by investigating serum bilirubin fractions.
There are many substances besides bilirubin which are conjugated with glucuronic acid in the liver so as to make them more soluble and enhance their excretion. We chose N-acetyl-p-aminophenol (N.A.P.A.) for our tests. The use of a compound, which, after conjugation in the liver, is excreted in the urine, seemed advantageous in as much as its behaviour is not influenced by a disturbance of bile secretion. Such a disturbance without doubt exists during hepatitis and plays a role in the alterations of bilirubin metabolism.
METHODS
Ten children with infectious hepatitis aged 2i months to 15 years were studied twice during the course of their illness. One test was made at the beginning of hepatitis, in the first week after the appearance of symptoms. The 482 test was repeated about four weeks later, after clinical cure and after other liver function tests gave normal results. Six patients were given intravenous injections of 10 to 20 mg. of N.A.P.A./kg. weight dissolved in distilled water at temperature 60°C. and sterilized in an autoclave at 120°C. for 12 minutes. The solution was kept at 37°C. until use. The other four patients received 10 to 20 mg. of acetanilide per kg. body weight orally. Acetanilide is rapidly oxidized to N.A.P.A., which is then conjugated in the liver at the hydroxyl group. As will be shown, this hydroxy-conjugate is present in the serum almost exclusively in the form of N.A.P.A. glucuronide. However, apart from a small fraction of free N.A.P.A., it appears in the urine as N.A.P.A. glucuronide and -sulphate (Greenberg and Lester, 1946) . After administration of the test substance urine was collected for a period of 24 hours in two separate 12-hour periods. Blood samples were drawn after 15 minutes and after one, two, three, four, six, or seven and sometimes nine hours and permitted to clot. Urine and serum were analysed for the free N.A.P.A., total conjugated p-aminophenol (consisting of N-acetylp-aminophenol and hydroxy-conjugated N-acetyl-paminophenol) and N.A.P.A. glucuronide. Free N.A.P.A. and total conjugated p-aminophenol were estimated by the methods of Brodie and Axelrod (1948) . N.A.P.A. glucuronide was determined by measuring the amount of N-acetyl-p-aminophenol liberated from serum or urine by the action of bacterial-,B-glucuronidase. Enzymatic hydrolysis was carried out by adding 10 mg. of bacterial-,B-glucuronidase (Sigma Chemical Co.) to 1 ml. of serum or suitably diluted urine in 4 ml. of 0 15 M acetate buffer, pH 6-2, and incubated at 37°C. for 18 hours. The amount of N.A.P.A. glucuronide can be calculated by measuring free N.A.P.A. before and after hydrolysis (Vest and Streiff, 1959) . The difference between total conjugated p-aminophenol and the sum of free N.A.P.A. and N.A.P.A. glucuronide represents N.A.P.A. sulphate.
In some cases the results were checked by independent estimation of glucuronides (Dische, 1947) and of sulphates (Folin, 1905) (1954) shows that the observed decrease in percentage excretion is statistically highly significant, P being <0-001.
The individual Table II for the six patients in whom these N.A.P.A. metabolites were individually estimated in the urine. The values given refer to the first 12-hour period after injection of N.A.P.A. They are expressed as a The high immediate peak value for N.A.P.A. glucuronide shown in Fig. 2 may well be due to more rapid conjugation when the N.A.P.A. is absorbed directly into the portal circulation than when administered intravenously: on the other hand, as wide variations in the rate of conjugation and the levels reached have been observed in different subjects, this cannot be regarded as proved.
In Table IV the amount of free N.A.P.A. present six hours after the intravenous injection of N.A.P.A., or seven hours after the oral administration of N.A.P.A. or acetanilide is expressed as a percentage of the N.A.P.A. level at the beginning of the test, or in the cases of oral administration, of the maximal concentration of N.A.P.A. reached during the experiment. With one exception, where there was no significant difference between the results of both tests, the percentage retention of N.A.P.A. was always higher in the acute phase than in the second study done after liver function had returned to normal. In Table IV the maximum concentrations of N.A.P.A. glucuronide in ,ug./ml. are listed separately for the two studies done on each patient. Again, with the exception of the child who showed no difference in the percentage of N.A.P.A. retained, all the patients had higher values during the second test, i.e., the curve of N.A.P.A. glucuronide in the serum took a flatter course during hepatitis than it does normally. Billing (1955b) , Bollmann (1959) , and others of a decreased formation of bilirubin diglucuronide. The findings are also consistent with the wellsubstantiated fact of a diminished conjugation with glycine, as in hippuric acid formation (Quick, 1933) and in other transformation reactions (Snapper and Saltzman, 1949) during hepatitis.
